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1.0 INTRODUCTION

Resource Systems Engineering (RSE) began the Sound Level Study for the Mars Hill Wind Farm in
December 2003 by developing a sound level prediction mode for the project. The results of the initia
study were submitted to the Maine Department of Environmental Protection (MEDEP) as part of the
Site Location of Development Act Application. Subsequently, RSE has measured sound levels in the
vicinity of the project site under both ambient and operating conditions. The overal objective of the
Sound Level Study isto compare sound levels from operation of the Mars Hill Wind Farm (Wind Farm)
with predicted estimates of Wind Farm sound levels and ambient sound levelsin the vicinity of the
Wind Farm. This report presentsthe results of the second set of quarterly sound level measurements
taken during routine wind farm operations on September 4 and 5, 2007.

Refer to the AMBIENT & OPERATIONS SOUND LEVEL MONITORING report by RSE dated June
21, 2007 for additional details concerning previous portions of the Sound Level Study.

20 SOUND AND DECIBELS

Refer to Section 2.0 of the AMBIENT & OPERATIONS SOUND LEVEL MONITORING report by
RSE dated June 21, 2007.

3.0 SITE DESCRIPTION

Refer to Section 3.0 of the AMBIENT & OPERATIONS SOUND LEVEL MONITORING report by
RSE dated June 21, 2007.

40 MEDEP STANDARDS

Refer to Section 4.0 of the AMBIENT & OPERATIONS SOUND LEVEL MONITORING report by
RSE dated June 21, 2007.

5.0 SOUND LEVEL MODEL ESTIMATESFOR WIND FARM OPERATION

Refer to Section 5.0 of the AMBIENT & OPERATIONS SOUND LEVEL MONITORING report by
RSE dated June 21, 2007.

6.0 AMBIENT SOUND LEVELS

Refer to Section 6.0 of the AMBIENT & OPERATIONS SOUND LEVEL MONITORING report by
RSE dated June 21, 2007.
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7.0 OPERATING SOUND LEVELS

Refer to Section 7.0 of the AMBIENT & OPERATIONS SOUND LEVEL MONITORING report by
RSE dated June 21, 2007 for measurement results from May 2007. The following presents the results of
the second set of quarterly sound level measurements from September 2007 routine wind farm
operations.

RSE conducted operations sound testing starting the afternoon of September 4, 2007 and continuing
until roughly the evening of September 5, 2007. This monitoring period of approximately 28 hours
exceeds the minimum 24-hour period prescribed under the sound level monitoring plan approved by
MEDEP. (see Appendix | of RSE report of June 21, 2007). Sound levels were measured under varying
wind and operating conditions in order to determine by measurement, sound levels at community
monitoring positions during routine operation of the Wind Farm. Measured sound levels are compared
to ambient sound levels and predicted sound levels of Wind Farm operation provided to the MEDEP as
part of the Site Permit application.

Asnoted in the AMBIENT & OPERATIONS SOUND LEVEL MONITORING report by RSE dated
June 21, 2007, the predicted sound levels were based on operation of 35 wind turbines compared to the
28 wind turbines operating in the as-built configuration of the Wind Farm. Six of the possible locations
where wind turbines were not erected are near the north end of the Wind Farm and over 3,000 feet west
of the as-built turbine locations. The seventh possible location is aso toward the north end and
approximately 1,200 feet west of as-built turbines. A review of these possible turbine sites relative to
the sound level prediction model indicates that operation of the seven additiona wind turbines would
provide aminimal sound level contribution to the monitoring positions. This finding is based on the
closer proximity of multiple wind turbines to monitoring positions.

7.1 M easur ement Procedures

To the extent practicable, measurements were conducted in accordance with MEDEP Chapter 375.10
Section H.4, Measurement of Sound from Routine Operation of Developments. Consequently, a
primary objective is to measure Wind Farm sound levels at nearby protected |ocations during conditions
when the sound from the Wind Farm is most noticeable. This requires ample wind speeds at higher
elevations for the wind turbines to operate at or near full power with less wind at the lower eevation,
community monitoring positions. These conditions occurred for the mgjority of the evening and
overnight hours of the measurement period.

Based on their proximity to wind turbines and accessibility, nine monitoring positions were originaly
selected for measurement to represent protected locations in the vicinity of the Wind Farm. The
monitoring positions are either within the boundaries of the Wind Farm or permission to conduct
measurements was granted by the landowner. Of the original nine measurement positions, two were
discontinued (MP-3 and MP-6) and one (MP-7) wasrel ocated nearby to a new position (MP-7A) to
address landowner considerations. Positions MP-3 and MP-6 were discontinued as these positions are
generaly represented by other nearby monitoring positions (MP-6A and MP-4A). Wind noisein pine
trees close to MP-6 more frequently masked turbine noise than &t MP-6A. Figure 7-13 provides amap
of the monitoring positions used during both ambient and operations sound leved testing. The following
provides a description of monitoring positions utilized during operations sound level testing and
provides a distance to the nearest wind turbine:
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Position Description

MP-1* Property line of the Wind Farm and abutting residential parcel off East Ridge Road at the north end of the
Wind Farm. M P-1 is approximately 800 feet west of turbine nos. 1 and 2.

M P-2* Along the main Wind Farm access road and nearby aresidential parcel off East Ridge Road and west of the
Wind Farm. M P-2 is approximately 5900 feet west of turbine no. 17.

MP-3 At the base of Big Rock Ski Areaand at the residential ot within the Big Rock Subdivision nearest to the
Wind Farm. M P-3 is approxi mately 3400 feet west of turbine no. 28.

MP-4A* Relocation of ambient position M P-4 approximately 2000 feet east toward the Wind Farm. Near golf
course hole no. 12 approximately 3250 feet west of turbine no. 22.

M P-5* At aresidentia property along Mountain Road east of the southern portion of the Wind Farm . MP-5is
approximately 3400 feet east of turbine no. 19.

MP-6 Residential parcel near the north end of Mountain Road and to the east of the Wind Farm. MP-6 is
approximately 2050 feet east of turbine no. 6.

MP-6A* Approximately 1200 feet south of position MP-6 and 2100 feet east of turbine no. 7.
MP-7 Near residential parcel off Mountain Road approximately 2500 feet east of turbine no. 11.

MP-7A* Located near center of residential parcel off Mountain Road and approximately 2,500 feet east of turbine
no. 12. Replaced position MP-7 for second quarterly operations sound level testing

MP-8* Near property line an abutting residential parcel off East Ridge Road at the north end of the Wind Farm.
Approximately 1200 feet east of turbine nos. 1 and 2.

* Positions utilized for 2" Quarterly Operations Sound Level Testing

Sound measurement instrumentation consisted of five Larson-Davis (LD) Modd 812 Integrating Sound
Level Meters, one LD Model 824 Sound Level Meter/Real-Time Analyzers, one CEL 593 Sound Level
Andyzer, and one LD Moded 831 Sound Level Meter/Rea-Time Analyzer. TheLD 812s, the LD 824
and the CEL 593 were used for continuous sound level measurements at the seven community
monitoring positions. In addition to overall broadband sound levels, the LD 824 and CEL 593 measure
one-third octave band levels. The LD 831 was used to conduct spot measurements at the positions on a
rotating basis. The sound level meters meet Type 1 (precision) performance requirements of American
Nationa Standard Specification for Sound Level Meters, ANSI S1.4-1983. The microphones were
fitted with standard windscreens and mounted on tripods at a height of approximately five feet above the
ground. The sound level meters were calibrated before and after the monitoring period. Additionaly, a
certified laboratory performs a caibration with 12 months of the measurement period.

In an effort to provide localized data, measurements of surface weather conditions were recorded using
portable meteorological (MET) stations at five of the seven monitoring positions. The MET stations
were mounted on tripods and located within 50 feet of the monitoring positions to record “ surface”
conditions. RainWise Portable Weather Logger (PortLog) stations were deployed at positions MP-1,
MP-5, MP-6A and MP-7A and a Casella Nomad Portable Weather Station was deployed at position 4A.
Among other data, the PortLog MET stations were programmed to record temperature, humidity, wind
speed and direction every two seconds and averaged these readings over 10-minute periods. The
Nomad was programmed to record similar data every 60 seconds with no data averaging. Wind data
was measured at a height of 8 to 10 feet above grade. Wind direction data recorded by the PortLog
stations was inaccurate due to a firmware malfunction.

Sound levels were smultaneously measured at all seven monitoring positions over a period of
approximately 28 hours representing a range of weather and Wind Farm operating conditions. Over this
period, sound levels were measured every 1/8 second to record both short-term and hourly statistics at
each position. A project engineer and field technician recorded field observations and weather
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conditions, and measured one-third octave band sound levels at each monitoring position on arotating
basis. Field observations supplement sound level data to determine the primary contributors to the
measured sound levels. These contributors included sound from wind turbines and non-Wind Farm
sources such as wind sound, wind-induced sound from trees, road traffic, residentia activity, aircraft
traffic and natural sounds such as crickets, insects and birds.

UPC Operations recorded operating and meteorological data from each turbine every ten seconds and
reported the average readings at tenrminute intervals. Data includes power production, hub height wind
speed and direction, and rotor rpm. Graphs showing power production and wind speed data for each
wind turbine can be found in Appendix Il1.

The following describes the measurement results, field observations, Wind Farm operating data, and
meteorological data recorded during the measurement period at each monitoring position.

7.2 M easurement Results

During the 28-hour test period, sound levels were measured under arange of wind and operating
conditions. Wind turbine operating levels varied from full power production during periods of strong
wind to low power production during periods of light or calm winds. The highest wind speeds at the
turbine hubs and consequently turbine operations occurred for approximately 12 hours during the
overnight period. During this period, winds were from the west/northwest and typically ranged from 10
to 12 meters/second (22 to 28 mph) at the turbine hubs. At the same time surface winds diminished and
were relatively light at the monitoring positions.

To provide an overview of Wind Farm operations during the monitoring period, Figure 7 presentsa
graph showing the overall average power production of the Wind Farm, average wind speed at the
turbine hubs, and surface wind speed (ref. Northern Maine Regiona Airport, Presque ISle, Maing;
www.wunderground.com).

The airport in Presque Isle measures wind speed and directionin an open area at a height of 30 feet
above ground and represents general surface wind conditions in the vicinity of Mars Hill. Wind
direction was taken from this data and field observations. Additional wind speed data recorded at sound
level monitoring positions using portable meteorological stationsis presented in subsequent figures
along with sound level measurement results. Each data point represents a ten minute period of Wind
Farm operation. Electric power production is presented in kilowatts (kW). With al 28 turbines
operating at full load, the Wind Farm has the capacity to generate 7,000 kW of e ectric power during a
10-minute period.

To determine the sound level contribution of the Wind Farm aone, ambient non-Wind Farm sound must
be subtracted from measured sound levels at each position. During 2 quarterly testing, the most
prominent ambient sound was the action of wind on leaves at or near the tops of nearby trees. Other
sounds include wind-induced sound, crickets, birds and local traffic. Much like the sound from wind
turbines, wind-induced sound also changes with wind conditions. Shielding from vegetation and terrain
varies with wind direction and gradients, and can fluctuate significantly over brief periods due to wind
gusts and flow patterns around the ridge.

Compared to wind data from the Presque Ide airport and wind turbine hubs, surface wind speeds at the
five portable MET stations generally showed minor fluctuations, particularly when averaged over a 10-
minute period. Thiswould be expected since these monitoring positions were purposely located at
points partially shielded from wind by vegetation or terrain in order to reduce the contribution of non-
wind turbine sound. A wider range of wind speeds was reported at MP-4A where one-minute readings
(without averaging) were taken. Even though the range of wind speeds was lower, wind speeds at the
monitoring positions trended higher and lower during the same periods as data reported from the
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Presque Isleairport. Located in an open, elevated farm field, wind speeds a& MP-2would likely be
similar to readings from Presque Idle.

Figure7. Wind Farm Power Generation, Average Turbine Wind Speed, and Surface Wind Speed

8000 9/4/2007 9/5/2007 20

7000 35

N \IJ f“’““”"‘w
e ]

30

8 3
8 8
i
[
-
Lo —a—
e
|
! {L:
oA »
e
N
a

Power Output (Kilowatts)
e
A
N
o
Wind Speed (mph)

S
—
—
— ]
—
'q
I
S
S

2000 VV"" \“ \/\ ,/ \/ \y zrﬂ-.- 10
1000 \\ n-/ \ un\ 5
0

8 888 338g8838g883888838 888388828 38 8
S 8 95 38338 d 4§ < — d % e g 99 933 89

6 & 6B &

17:00
18:00
19:00
20:00

Hour Ending

—8—10-Minute Power Production (kW) 10-Minute Avg Hub Wind Speed (mph) |
—=— Presque lde (Pl) Wind (mph)

A primary objective of continuously measuring wind speed at the monitoring positions was to determine
the presence and contribution of non-turbine wind-induced sound to the measured sound levels. Field
observations indicate that due to full leaf out conditions, the mgjority of wind-induced sound resulted
from wind near treetops at heights well above both the tripod-mounted microphones and anemometers.
Consequently, when the contribution of non-turbine, wind-related sound increased, there was little, if
any change, in the 10-minute average wind speed data from the portable MET stations. For example, at
position MP-1 when field observations indicate both wind turbine and wind-induced sound contributed
to the measured sound levels during daytime hours on September 5, wind speed readings from the
portable MET station did not increase. Dueto its close proximity and similar terrain features, wind
speed and direction at MP-8 are expected to be relatively consistent with readings taken at MP-1.

From local and airport surface wind data, field observations and sound level measurements, the most
significant periods of non-turbine, wind-induced sound occurred during daytime hours on both
September 4 and September 5. Measured sound levels from these daytime periods, include significant
contributions from both wind turbines and wind on trees as the most prominent source of non- turbine
ambient sound. During the nighttime period, surface wind speeds diminished to light or cam, while
wind speeds aloft increased considerably resulting in operation of the Wind Farm at or near full power
production.

At most monitoring positions, nighttime sound levels during near full operation of the Wind Farm were
generaly lower than daytime sound levels when surface winds increased and the Wind Farm was
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generating less power. Observations indicate that the higher daytime sound levels were attributable to
wind-produced leaf soundsin the trees. Because the surface MET stations, like the monitoring
positions, are partialy shielded from wind that can generate wind-related sounds, it would be difficult to
establish arelationship between non-turbine, ambient sound levels and measured wind speed at the
monitoring position. In the future, for conditions similar to those experienced during the 2" quarterly
testing, it may be possible to establish this relationship by recording wind speed data at the height of
nearby treetops, however this was not done in this instance and the data recorded did not prove to be
useful for making a correction for non-turbine, wind-induced sound levels. Wind speed data from the
MET dations indicate that wind speeds during the overnight period were below the 12 mph threshold
established for sound level measurements by Maine DEP 375.10.H.2.4.

For 1 quarterly testing prior to leaf out in May 2007, contributions of wind related sounds were
difficult to identify due to varying surface winds and similarities between these sources and the
frequency spectraof Wind Farm sound. Analysis of A-weighted, third-octave band sound levels from
2" quarterly testing with full leaf out show more prominent leaf sounds in higher frequencies ranging
from 2000 to 6300 Hz. Field observations indicate increased audibility of these leaf sounds relative to
wind turbines as aresult of the more prominent higher frequencies. Ambient sound contributionsin
lower mid-range frequencies (200 to 800 Hz) similar to wind turbine sounds were not as evident and
thus these sound levels may not be attribute to a single source. To remain conservative, ambient sound
levels used to adjust 2" quarterly nighttime measurements remain consistent with 1% quarter results. An
example of A-weighted third octave band sound levels measured at MP-1 for 1% and 2" quarterly testing
is presented as Figure 7-1 and shows the contribution of leaf sounds at higher frequencies.

The contribution of ambient sound levels during 2™ quarterly testing is estimated from typical hourly

L aeq readings during periods of the May 2007 operations testing when winds were light or calm and
wind turbines were not operating. Thisis avery conservative approach to estimating ambient sound
levelsthat are likely to occur during periods of significant Wind Farm operation Sound level

monitoring results and field observations from December 2006, May 2007 and September 2007 indicate
that ambient sound levels during wind conditions required for significant Wind Farm operation are
generally higher than estimated by this method.
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Figure7-1. Comparison of Third Octave Band Sound L evels (dBA) at MP-1 for 1% and 2nd Quarterly
Sound Testing

Wind Turbi ne Leaf
Sounds s ~ Sounds

L7 N
A \:
| //

| /

10

2983389888588
I < < N N ™ < W

Fr

2630
1000
1250
1600
2000
2500
3150
4000
5000
6300
8000

10000
12500
16000
20000

—

I 800

2)

[—=—5-11 200 LAeq ——9-5 320 LAeq |

Figures 7-2 through 7-8 present measured hourly L aeq, Laso, @d Lago readings at each positionin
relation to the average power output of nearby wind turbines, the average wind speed at the hub of the
nearest or nearby turbine, and surface wind speeds. Surface wind speeds include area data (Presque
Ide Airport) and measurements from portable meteorologica stations at the sound level monitoring
positions. MEDEP regulations are based on the L ae parameter which includes al sound energy from
wind turbine and other sound sources such as wind, birds, and crickets. Field observations and
measurements suggest that the Laso and L ago parameters can be used to identify periods with lower
contributions of non-wind turbine sounds. These parameters also provide a statistical approximation of
overal wind turbine sound levels. Appendix IV contains tables and graphs of sound level
measurements during Wind Farm operations. The readings include hourly Laeq, La1, Laio, Lasoand Lago
values for each measurement position. Figures 7-9 through 7-12 present measured hourly Laeq and Lag
readings at selected pairs of measurement positions that have similar wind conditions and nearby turbine
operations. When measurement results show that sound level fluctuations at similar positions do not
coincide, periods of sound contributions from non-Wind Farm sources (e.g., wind, mowing, crickets and
birds) are likely to have occurred. Field observations at smilar positions were also compared to
determine the relative contributions of various sound sources.

The overal A-weighted sound level measurements, as presented in Figures 7-2 through 7-12, were
supplemented with measurements of one-third octave band (third octave) sound levels and field
observations by RSE personnel. At positions MP-1 and MP-7A, third octave levels were measured on a
continuous basis throughout the 2™ quarterly monitoring period. At other positions, third octave levels
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were measured on arotating basis coinciding with field observations. Appendix V contains a series of
graphs presenting third octave sound level measurements at each monitoring position. In addition to
third octave sound levels, each graph provides the overall A-weighted sound level, a summary of field
observations, and turbine power production and wind speed data.

The results presented in Figures 7-2 through 7-12, thir d octave sound level measurements (Appendix
V), and field observations were used to determine the contribution of turbine sound levels at each
monitoring position and evaluate the presence of short duration repetitive sounds. Measurements of
third octave sound levels and field observations were also used to determine the presence of tonal
sounds from the Wind Farm. An evaluation of short duration repetitive and tonal sounds in accordance
with MEDEP 375.10 can be found in Section 7.2.

Field observations and measurements indicate that during periods when the difference between the L acq,
L aso and L ago readings were small, sound from the Wind Farm was a primary source at the monitoring
positions. To calculate the wind farm sound level at each position, the estimated ambient sound level
from non-Wind Farm sounds based on May 2007 readings was subtracted from measured L a5 sound
level readings for these periods. To remain conservative, exceptions occurred at MP-2 and MP-4A
where May 2007 ambient sound levels were closeto or higher than 2 quarterly operating sound levels
due to seasond changes in ambient sources. Asaresult, it islikely that the sound contribution due to
Wind Farm operation has been over-estimated in some cases, despite the correction for ambient.
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Figure7-2. Sound Levelsat MP-1in Relation to Wind Turbine Power Output and Wind Speed
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Figure7-3. Sound Levelsat MP-2in Relation to Wind Turbine Power Output and Wind Speed
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Figure 7-4. Sound Levelsat MP-4A in Relation to Wind Turbine Power Output and Wind Speed
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Figure7-5. Sound Levelsat MP-5in Relation to Wind Turbine Power Output and Wind Speed
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Figure 7-6. Sound Levelsat MP-6A in Relation to Wind Turbine Power Output and Wind Speed
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Figure 7-7. Sound Levelsat MP-7A in Relation to Wind Turbine Power Output and Wind Speed
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Figure7-8. Sound Levelsat MP-8in Relation to Wind Turbine Power Output and Wind Speed
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Figure 7-9. Sound Levelsat MP-1 and MP-8 in Relation to Wind Turbine Power Output and Wind Speed
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Figure7-10. Sound Levelsat MP-6A and MP-7A in Relation to Wind Turbine Power Output and Wind Speed
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Figure7-11. Sound Levelsat MP5 and MP-7A in Relation to Wind Turbine Power Output and Wind Speed
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Figure 7-12. Sound Levelsat MP-2 and MP-4A in Relation to Wind Turbine Power Output and Wind Speed
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The following provides a summary of operating conditions and measurement results at each monitoring
position and comparisons of operations test data with first quarterly sound test results and sound level
model estimates.

At Position MP-1 hourly sound levels from representative second quarterly nighttime Wind Farm
operations ranged from 53 to 55 dBA with NW wind and 75 to 90% output from nearby turbines.
During the first quarterly sound test Wind Farm sound levels ranged from 47 to 51 dBA with SW wind
and near full operations, ranged from 48 to 52 with SE wind and variable operation (50 to 75% power
output) and 42 to 47 dBA with NNW wind and nearby power output of 50 to 60%. The estimated
contribution of ambient, non-Wind Farm sounds was 40 dBA. Sound level model estimates at this
location were 51 dBA at 95% operation. Ambient sound levels measured at MP-1 in December 2006
ranged from 33 to 56 dBA with higher readings noted during daytime periods and when wind speeds
increased.

At Pogition MP-2 hourly sound levels from representative second quarterly nighttime Wind Farm
operations ranged from 30 to 31 dBA with NW wind and 100% output from nearby wind turbines.
During the first quarterly sound test Wind Farm sound levels were approximately 30 dBA with SW
wind and near full operations, could not be isolated from non-turbine sound sources with SE wind and
variable operation (50 to 75% power output) and were 36 dBA with NNW wind and power output of 75
to 100%. The estimated contribution of ambient, non-Wind Farm sounds was 30 dBA. Sound level
model estimates at this location were 35 dBA at 95% operation. Ambient sound levels measured a MP-
2 in December 2006 ranged from 28 to 60 dBA with higher readings noted during daytime periods and
when wind speeds increased.

Second quarterly sound testing was not conducted at Position MP-3. Hourly sound levels from
representative first quarterly Wind Farm operations were approximately 30 dBA with SW wind and near
full operations, 33 dBA with SE wind and variable operation (50 to 75% power output) and 37 dBA
with NNW wind and power output of 75 to 100%. Theestimated contribution of ambient, non-Wind
Farm sounds was 31 dBA. Sound level model estimates at this location were 36 dBA at 95% operation.
Ambient sound levels measured at MP-3 in December 2006 ranged from 35 to 51 dBA with higher
readings noted during daytime periods and when wind speeds increased.

At Position MP-4A hourly sound levels from representative second quarterly nighttime Wind Farm
operations ranged from 38 to 40 dBA with NW wind and 95 to 100% output from nearby wind turbines.
No adjustment was made for the contribution of ambient sound levels. During the first quarterly sound
test Wind Farm sound levels were difficult to isolate from other sound sources due to frogs and wind. A
possible exception was with NNW wind and power output of 75 to 100% when wind farm sound levels
were approximately 37 dBA compared with sound level model estimates of 37 dBA at this location
during 95% operation. The estimated contribution of ambient, non-Wind Farm sounds for the first
quarterly sound test was 34 dBA. Ambient sound levels at MP-4A are represented by measurements at
MP-4 where hourly LaeqS ranged from 29 to 59 dBA with higher readings noted during daytime periods
and when wind speeds increased.

At Position MP-5 hourly sound levels from representative second quarterly nighttime Wind Farm
operations ranged from 43 to 44 dBA with NW wind and 90 to 100% output from nearby wind turbines.
During the first quarterly sound test Wind Farm sound levels were difficult to isolate from other sound
sources due to sounds from frogs and wind. With SW wind and near full operations, RSE observed
approximately equal contributions from wind turbines and non-Wind Farm sources. With combined
sound levels of 42 to 43 dBA, this would result in a sound level from the Wind Farm of 39 to 40 dBA.
With SE wind and variable operation (50 to 75% power output) Wind Farm sound levels were the
predominant sound source measuring 39 dBA. Sound level model estimates at thislocation were 39
dBA during 95% operation. The estimated contribution of ambient, non-Wind Farm sounds was 34
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dBA. Ambient sound levels measured at MP-5 in December 2006 ranged of 30 to 53 dBA with higher
readings noted during daytime periods and when wind speeds increased.

Second quarterly sound testing was not conducted at Position MP-6. Hourly sound levels from
representative first quarterly Wind Farm operations ranged from 44 to 45 dBA with SW wind and near
full operations, ranged from 42 to 45 with SE wind and variable operation (50 to 75% power output)
and 38 to 41 dBA with NNW wind and nearby power output of 50 to 75%. The estimated contribution
of ambient, non-Wind Farm sounds was 33 dBA. Sound level model estimates at this location were 43
dBA at 95% operation. Ambient sound levels measured at MP-6 in December 2006 ranged from 27 to
55 dBA, with higher readings noted during daytime periods and when wind speeds increased.

At Position MP-6A hourly sound levels from representative second quarterly Wind Farm operations
ranged from 43 to 45 dBA with NW wind and 90 to 100% output from nearby turbines. During the first
quarterly sound test Wind Farm sound levels ranged from 42 to 44 dBA with SW wind and near full
operations and with SE wind and variable operation (50 to 75% power output), and ranged 38 to 40
dBA with NNW wind and nearby power output of 50 to 75%. Theestimated contribution of ambient,
non-Wind Farm sounds was 33 dBA. Sound level model estimates at this location were 42 dBA at 95%
operation. Ambient sound levels at MP-6A are represented by MP-6 where hourly Laeqs measured in
December 2006 ranged from 27 to 55 dBA, with higher readings noted during daytime periods and
when wind speeds increased.

At Position MP-7A hourly sound levels from representative second quarterly Wind Farm operations
ranged from 43 to 45 dBA with NW wind and 90 to 100% output from nearby wind turbines. During
the first quarterly sound test Wind Farm sound levels at MP-7 ranged from 43 to 44 dBA with SW wind
and near full operations, ranged from 42 to 43 with SE wind and variable operation (50 to 75% power
output) and 39 to 40 dBA with NNW wind and nearby power output of 75 to 100%. The estimated
contribution of ambient, non-Wind Farm sounds was 32 dBA. Sound level model estimates at MP-7A
were 41 dBA and at MP-7 were 40 dBA at 95% operation. Ambient sound levels measured at MP-7in
December 2006 are represented by nearby measurements at MP-5 ranging from 30 to 53 dBA and MP-6
ranging from 27 to 55 dBA, with higher readings noted during daytime periods and when wind speeds
increased.

At Position MP-8 hourly sound levels from representative second quarterly Wind Farm operations
ranged from 48 to 50 dBA with NW wind and 75 to 90% output from nearby wind turbines. During the
first quarterly sound test Wind Farm sound levels ranged from 47 to 50 dBA with SW wind and near
full operations, ranged from 46 to 50 with SE wind and variable operation (50 to 75% power output)
and 41 to 47 dBA with NNW wind and nearby power output of 50 to 60%. The estimated contribution
of ambient, non-Wind Farm sounds was 39 dBA. Sound level model estimates at this location were
47.5dBA at 95% operation. Ambient sound levels at MP-8 are represented by measurements at nearby
MP-1, where hourly Laeqs measured in December 2006 ranged from 33 to 56 dBA with higher readings
noted during daytime periods and when wind speeds increased.

An overall results summary for the first quarterly sound test is presented in Table 7-1 and for the second
quarterly sound test isin Table 7-2. Both tables compare sound level measurements of Wind Farm
operation with sound level model predictions from 2003 prior to construction and ambient monitoring
results from 2006. Figure 7-13 (attached) provides a site map showing sound levels measured in May
and September 2007 during Wind Farm operations with sound level moddl estimates from 2003.
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Table 7-1

First Quarterly Hourly Sound L evels from Wind Farm Operation in Relation
to Sound Model Estimates and Ambient Conditions
(Sound Levelsin dBA)

Monitoring SW Wind SE Wind NNW Wind Non-Wind 2006 Hourly Sound Actual vs
Position Near Full | VariableOps. | Variable Ops. | Farm Sound Ambient Model Model
Level Readings Estimates
MP-1 47-51 48-52 42-47 40 33-56 51 -8to+1
50 to 75% 50 to 60%
MP-2 30 NI 36 30 28-60 35 -5to+1
50 to 75% 75 to 100%
MP-3 30 33 37 31 35-51 36 -5to+1
50 to 75% 75 to 100%
MP-4A NI NI 37 29-59* 37 0
50 to 75% 75 to 100%
MP-5 39-40 39 NI 30-53 39 Oto+1
50 to 75% 75 to 100%
MP-6 44-45 42-45 39-42 33 27-55 43 -5to+2
50 to 75% 50 to 75%
MP-6A 41-44 41-44 38-40 33 27-55° 42 -4t0+2
50 to 75% 50 to 75%
MP-7 43-44 42-43 39-40 32 30-53/ 27-55° 40 -1to+4
50 to 75% 75 to 100%
MP-8 47-50 46-50 41-47 39 33-56° 475 -6.5t0
50 to 75% 50 to 60% +2.5
~AFrom ambient measurements at MP-4.
BFrom ambient measurements at M P-6.
“From ambient measurementsat M -5 & M P-6.
PFrom ambient measurements at MP-1.
Wind Farm Hourly Sound Levels (per Maine DEP 375.10) = Hourly L as0 — Non-Wind Farm Sound Level
(per standard decibel subtraction)
Table 7-2
Second Quarterly Hourly Sound L evels from Wind Farm Operation in Relation to
Sound M odel Estimates and Ambient Conditions
(Sound Levelsin dBA)
Monitoring NW Wind Non-Wind Farm 2006 Hourly Sound Model Actual vs
Position Near Full Sound Level Ambient Readings Estimates M odel
MP-1 53-55 40 33-56 51 +2to +4
MP-2 30-31 Not Used 28-60 35 -5to-4
MP-4A 38-40 Not Used 29-59* 37 +1to+3
MP-5 43-44 34 30-53 39 +410 +5
MP-6A 43-45 33 27-558 42 +1to+3
MP-7A 43-45 32 30-53/ 27-55°¢ 41 +21t0 +4
MP-8 48-50 39 33-56° 475 +0.5t0+2.5

AFrom ambient measurements at MP-4.
BFrom ambient measurements at M P-6.
“From ambient measurementsat M -5 & M P-6.
PFrom ambient measurements at MP-1.
Wind Farm Hourly Sound Levels (per Maine DEP 375.10) = Hourly L a50 — Non-Wind Farm Sound Level
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7.2 Short Duration Repetitive and Tonal Sounds

MEDEP noise regulation requires that 5 dBA be added to short duration repetitive (SDR) and tonal
sounds when they occur at a protected location. The presence of SDR and tonal sounds is determined
from sound level measurements and field observations. For identification of tona sounds, analysis of
one-third octave band measurements is a so required.

SDR sounds are a sequence of repetitive sounds each clearly discernible as an event that causes an
increase in sound level of at least 6 dBA above the sound level observed before and after the event.
SDR sounds are typically less than ten seconds in duration and occur more than once within an hour
(ref. MEDEP 375.10.G.19). Measurements and field observations during Wind Farm operation
indicate that sound levels from wind turbines can fluctuate over brief periods as noted by the passage of
wind turbine blades. Observed measurements further indicate that these sound level fluctuations
typicaly range from 2 to 4 dBA and thus do not result in sound level increases of 6 dBA or more.
Therefore, the Wind Farm did not generate SDR sounds during the test periods as set forth in Maine
DEP 375.10.

A tonal sound occurs when the sound level in a one-third octave band exceeds the arithmetic average of
the sound levels in the two adjacent one-third octave bands by a specified dB amount based on the
octave band center frequencies (ref. MEDEP 375.10.G.24). These criteria were compared against the
third-octave band sound level measurements and observations contained in Appendix V. Resultsfirst
quarterly sound testing indicated some potentia for tonal sounds to occur in the third-octave band with a
center frequency of 160 Hz particularly at position MP-7. This potential for tonality was found to be
intermittent at MP-7 and was not observed to occur at al positions or all periods when the wind turbines
were a primary sound source.

For more details regarding analysis of tonal sounds for first quarterly testing refer to Section 7.2 of the
AMBIENT & OPERATIONS SOUND LEVEL MONITORING report by RSE dated June 21, 2007.

Measurement results for the second quarterly test show the potential for tonal sounds to be less
prevalent and at more than one frequency and one position. Position MP-7 was relocated to Position
MP-7A in response to landowner considerations. At MP-7A during periods when potentia for tonality
was observed, sound levels in the 160 Hz bandwidth ranged from 3to 3.5 dB above the average of the
sound levels in the adjacent bandwidths (125 and 200 Hz). This comparesto a7.8 dB differentia at
MP-7 during the first quarterly testing and a threshold of 8 dB at 160 Hz per Maine DEP 375.10. Tona
differentials of up to 4.5 dBA were observed in the 160 Hz bandwidth at MP-5 and up to 4.5 dBA in the
125 Hz bandwidth at MP-8, and 4 dB in the 63 Hz bandwidth at MP-1. The Maine DEP tona threshold
at 63 and 125 Hz is 15 dB.

Although the measurement results and GE specification data shows that the potentia to generate a tona
sound exists, the tona differentials do not meet the MEDERP criteriafor tona sounds.

7.3 Operating Conditions and Wind Predictions

Results of wind predictions by GHA were reviewed to determine the relationship between expected
wind and operating conditions and operating conditions during the quarterly operations sound level
monitoring. The predominant wind directions predicted by the GHA report were from the northwest,
west, and southeast, with the northwest being the most prominent. During second quarterly testing,
winds were primarily from the northwest. During first quarterly testing, three overnight test periods
with significant Wind Farm operations, the wind directions ranged from southwest/west-southwest,
southeast/south-southeast, and northwest/north-northwest. The wind directions during the three first
quarterly nighttime periods aign closely with the expected predominant wind directions.
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Turbine wind speeds during nighttime periods of second quarterly testing were well above the mean
wind speeds predicted by GHA. These wind speeds were sufficient to maintain Wind Farm operations
at or near full power output for 8 to 12 hours. For details regarding wind speed predictions and data
from first quarterly testing refer to Section 7.2 of the AMBIENT & OPERATIONS SOUND LEVEL
MONITORING report by RSE dated June 21, 2007.

8.0 FINDINGSAND RECOMMENDATIONS

Sound level estimates for the Mars Hill Wind Farm were calculated in 2003 using a sound level
prediction model developed for the project and sound performance data from the turbine manufacturer
(GE). In December 2006, RSE conducted ambient sound level monitoring with construction of the
Wind Farm substantially complete and the wind turbines shutdown. In May 2007 and September 2007,
sound level monitoring was conducted during routine operation of the Wind Farm. Operating sound
levels were measured under a variety of wind and weather conditions. Sound level measurements of
routine Wind Farm operations were compared with non-Wind Farm ambient sound levels and sound
level estimates for the Wind Farm calculated using the CADNA sound level prediction model.

Wind turbine sound levels during moderate to full operation ranged from 8 dBA below to 5 dBA above
the sound level model estimates (see Table 7-1 and 7-2). A sound level change of 3 dBA is considered
to be just perceptible and a change of 5 dBA is anaticegble difference. Sound level measurements
farthest below the model estimates occurred at MP-1 and MP-8 during periods when nearby turbines
were generally operating at less than 60% power. These reduced operating levels were not modeled but
are consistent with the sound power levels provided in performance specifications by GE.

Comparing operating conditions with annual predictions from the GHA wind study indicates that sound
level measurements of Wind Farm operations were taken during wind conditions at or exceeding the
predicted mean wind speeds and with wind from predicted predominant directions.

Similar to Wind Farm sound levels, ambient sound levels vary with wind speed. At each of the
monitoring positions, sound levels from Wind Farm operations were within the range of ambient sound
levels. Dueto their lower eevations, wind speeds at the monitoring positions are typically five to ten
miles per hour less than at the turbine hubs. As shown by second quarterly results, this difference can
increase depending upon the general wind direction, wind gradients, and amount of blockage by the
terrain and vegetation. At monitoring positions where wind turbine sound was more prominent, the
winds were generdly light compared to wind incident at the turbine hubs.  In these instances, measured
sound levels from the Wind Farm were above sound levels from other sources At the same time, |esf
noise was often more audible during 2 quarterly testing, due to the dominant higher frequencies as
shown in Figure 7-1.

Evaluation of measurement results for the presence of short duration repetitive sounds indicates that
athough sound levels from wind turbines can fluctuate over brief periods (as noted by the passage of
wind turbine blades), these fluctuations do not increase sound levels by 6 dBA or more, and therefore,
the wind farm does not generate short duration repetitive sounds as set forth in MEDEP 375.10.

Analysis of third-octave band sound levels for tonal sound indicates some potential for tonal sounds to
primarily occur at a center frequency of 160 Hz. This potential was found to be intermittent and was not
observed to occur at al positions or al periods when the wind turbines were a primary sound source.
Third-octave band sound levels were also compared to frequency spectra for the 1.5de wind turbines
provided in performance specifications from GE (ref. Figure 7-13 of AMBIENT & OPERATIONS
SOUND LEVEL MONITORING report by RSE dated June 21, 2007) . Although the measurement
results and GE specification data show that the potentia to generate atona sound exists, the results did
not meet the criteria for tonal sounds as set forth in MEDEP 375.10.
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Based on the findings of second quarterly sound testing, RSE recommends that UPC Wind conduct
additiona sound level measurements of Wind Farm operations during late fall and winter periods when
natural sounds such as |leaves, crickets, frog and bird activity will subside and consistently higher
operating levels can likely be achieved under predominant wind directions. RSE aso recommends
additional operations testing continue using second quarter monitoring positions and ground level
anemometers to track wind speed and direction In some cases and based on field conditions, adjust the
locations of ground level met stations to improve tracking of wind speeds incident upon tree tops or
other sources of wind-induced sound levels.

UPC Wind should continue to provide measurement results to GE and for further evaluation of turbine
performance and additiona sound reduction options that may be available to address specific operating
conditions.
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APPENDIX Il
WIND TURBINE POWER PRODUCTION AND
WIND SPEEDS - SEPTEMBER 4 TO 5, 2007
(compiled by UPC Operations)
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APPENDIX IV
SOUND LEVEL MEASUREMENTS OF WIND FARM
OPERATION -SEPTEMBER 2007



dBA

MP-1
September 4 to 5, 2007

Start Duration Measured Sound Levels (dBA)
Time (min.) Laeq La1 L a10 Laso L ag0
14:00 60 61 68 63 59 56
15:00 60 59 66 62 58 55
16:00 60 56 63 59 55 51
17:00 60 57 65 60 56 54
18:00 60 50 55 53 49 45
19:00 60 50 54 52 49 46
20:00 60 52 55 53 51 49
21:00 60 54 58 56 53 51
22:00 60 53 57 55 52 45
23:00 60 52 55 54 52 50
0:00 60 54 57 56 54 52
1:00 60 55 59 57 55 54
2:00 60 55 57 56 55 53
3:00 60 55 58 57 55 54
4:00 60 55 57 56 54 53
5:00 60 54 56 55 54 53
6:00 60 55 57 56 55 53
7:00 60 52 55 54 52 50
8:00 60 54 59 57 54 51
9:00 60 55 60 58 55 52
10:00 60 54 60 56 53 49
11:00 60 55 61 57 54 51
12:00 60 54 60 56 54 51
13:00 60 53 59 56 52 48
14:00 60 55 62 57 53 50
15:00 60 53 60 55 51 a7
16:00 60 53 58 55 53 49
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dBA

MP-2
September 4 to 5, 2007

Start Duration Measured Sound Levels (dBA)

Time (min.) LAeq Laz La1o L aso Lago
14:00 60 48 56 49 45 41
15:00 60 48 57 51 46 42
16:00 60 46 54 49 45 42
17:00 60 45 52 47 43 41
18:00 60 44 51 47 44 40
19:00 60 40 a7 43 40 35
20:00 60 36 43 38 34 32
21:00 60 35 42 37 34 33
22:00 60 35 41 37 34 32
23:00 60 33 38 35 33 30
0:00 60 30 35 32 30 28
1:00 60 31 38 33 31 29
2:00 60 33 42 34 31 27
3:00 60 32 40 34 30 29
4:00 60 31 36 33 30 28
5:00 60 34 42 36 32 30
6:00 60 37 46 39 35 32
7:00 60 41 48 43 39 36
8:00 60 43 50 45 42 40
9:00 60 a7 55 50 45 41
10:00 60 44 52 46 42 40
11:00 60 43 51 46 41 39
12:00 60 42 50 44 41 39
13:00 60 42 49 44 41 39
14:00 60 45 54 47 43 40
15:00 60 43 51 46 42 39
16:00 60 43 52 44 41 39
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dBA

MP-4A
September 4 to 5, 2007

Start Duration Measured Sound Levels (dBA)

Time (min.) Laeq La1 L a10 L aso L A%
17:00 60 45 50 47 44 41
18:00 60 42 47 44 42 39
19:00 60 41 45 42 40 38
20:00 60 40 45 41 39 37
21:00 60 40 45 42 40 38
22:00 60 40 45 42 40 38
23:00 60 39 45 41 38 36
0:00 60 38 41 39 38 36
1:00 60 39 42 40 38 37
2:00 60 39 43 40 38 37
3:00 60 38 42 40 38 36
4:00 60 38 42 40 38 36
5:00 60 55 66 58 44 38
6:00 60 52 61 56 46 42
7:00 60 46 55 48 44 41
8:00 60 48 53 50 47 44
9:00 60 51 55 53 50 48
10:00 60 51 58 52 49 47
11:00 60 48 55 51 47 45
12:00 60 48 54 51 47 45
13:00 60 47 52 49 47 44
14:00 60 49 56 51 48 46
15:00 60 48 53 50 47 44
16:00 60 45 49 47 44 41
17:00 60 42 50 45 40 35
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dBA

MP-5
September 4 to 5, 2007

Start Duration Measured Sound Levels (dBA)
Time (min.) Laeq La1 La1o L aso Lago
16:00 60 61 76 59 51 43
17:00 60 43 47 45 43 42
18:00 60 54 58 58 52 43
19:00 60 58 59 59 58 57
20:00 60 63 66 65 63 58
21:00 60 64 66 65 64 62
22:00 60 53 64 60 44 42
23:00 60 44 49 45 43 42
0:00 60 56 67 63 44 43
1:00 60 43 46 45 43 42
2:00 60 44 46 45 44 42
3:00 60 45 a7 45 44 43
4:00 60 44 47 45 44 43
5:00 60 44 48 45 44 43
6:00 60 44 47 45 44 43
7:00 60 45 47 46 44 43
meter measuring high (recalibrated)

10:00 60 a7 53 49 46 43
11:00 60 46 52 48 45 43
12:00 60 45 51 48 45 43
13:00 60 46 52 49 45 43
14:00 60 44 48 46 44 42
15:00 60 44 50 45 43 42
16:00 60 43 47 44 42 40
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dBA

MP-6A
September 4 to 5, 2007

Start Duration Measured Sound Levels (dBA)

Time (min.) Laeq La1 La1o L aso Lago
15:00 60 50 57 52 49 47
16:00 60 47 51 48 46 45
17:00 60 46 50 47 45 44
18:00 60 43 47 45 43 41
19:00 60 43 46 45 43 42
20:00 60 44 47 45 43 42
21:00 60 45 49 46 44 43
22:00 60 44 48 46 44 42
23:00 60 45 48 46 44 43
0:00 60 45 48 46 45 43
1:00 60 45 48 46 44 43
2:00 60 45 48 46 45 43
3:00 60 45 47 46 45 43
4:00 60 45 49 46 45 43
5:00 60 45 47 46 45 43
6:00 60 45 48 46 45 43
7:00 60 45 49 47 45 43
8:00 60 49 55 51 47 45
9:00 60 50 57 53 49 47
10:00 60 49 55 51 48 45
11:00 60 49 56 51 48 46
12:00 60 48 55 50 47 45
13:00 60 48 53 50 47 45
14:00 60 48 53 50 47 46
15:00 60 47 53 49 46 44
16:00 60 45 50 47 44 42
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dBA

MP-7A
September 4 to 5, 2007

Start Duration Measured Sound Levels (dBA)

Time (min.) Laeq La1 L a10 L aso L ag0
20:00 60 43 45 44 43 42
21:00 60 44 45 45 44 43
22:00 60 44 46 45 44 43
23:00 60 44 46 45 44 43
0:00 60 44 46 45 44 43
1:00 60 44 46 45 44 43
2:00 60 45 46 45 44 44
3:00 60 45 46 45 44 44
4:00 60 45 47 46 45 44
5:00 60 45 46 46 45 44
6:00 60 45 48 46 45 44
7:00 60 46 48 47 45 44
8:00 60 46 48 47 46 45
9:00 60 47 50 49 47 46
10:00 60 46 49 48 46 44
11:00 60 46 48 47 46 44
12:00 60 45 48 46 45 44
13:00 60 45 48 46 45 44
14:00 60 45 48 47 45 44
15:00 60 44 47 46 44 42
16:00 60 43 45 44 42 41
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dBA

MP-8
September 4 to 5, 2007

Start Duration Measured Sound Levels (dBA)
Time (min.) Laeq Laz Lazo L aso Lago
14:00 60 53 58 56 53 50
15:00 60 54 60 57 53 51
16:00 60 52 58 53 50 48
17:00 60 51 56 53 51 49
18:00 60 46 51 49 45 42
19:00 60 49 61 47 44 42
20:00 60 46 49 47 46 44
21:00 60 48 52 50 48 46
22:00 60 a7 51 49 a7 41
23:00 60 46 49 48 46 44
0:00 60 48 51 50 48 46
1:00 60 50 52 51 50 48
2:00 60 50 52 51 50 48
3:00 60 50 52 51 49 48
4:00 60 49 51 50 49 48
5:00 60 49 51 50 49 a7
6:00 60 49 52 51 49 48
7:00 60 48 53 49 a7 46
8:00 60 50 56 53 49 46
9:00 60 52 57 54 51 49
10:00 60 50 55 52 49 a7
11:00 60 51 55 53 50 47
12:00 60 50 56 53 50 a7
13:00 60 50 56 52 49 46
14:00 60 50 55 52 49 a7
15:00 60 49 54 51 48 46
16:00 60 48 53 50 48 45
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APPENDIX V
ONE-THIRD OCTAVE BAND SOUND LEVEL
MEASUREMENTS - SEPTEMBER 2007



MP-1
4-Sept-07 19:00 to 20:00

Avg T1to T5 Power = 631 kW
Avg T3 Wind Speed = 17.8 mph
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Sound Pressure Level, dB

Sound Pressure Level, dB

MP-1
4-Sept-07 21:00to 22:00
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Sound Pressure Level, dB
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60.0 % = B Avg T1to T5 Power = 616 kW |
— Avg T12 Wind Speed = 16.1 mph
535352
__AQ 2
4 —H — - A8  _sa —
0 T
] M 43
[ 40
oo rtrnirtirrlrirrrternrtr e 37
ry 35
m ¥ =32 383,
ML M
oIt
26
22
— 21
2007 R EPEBRPE ERBE E
oo HArMrrAEHANrr R A rERrrE AR R RrRERlRE R R
0.0 T r ‘1 ‘1 T T T T T 1T 1 1T T T T T T T 1 T T r Tr T T T 7T
R 88 I B8 83 88 83388 32 883 88 33888 88 8838 ¥ 5 ¢
- o
s S A SE B SES8S 38R RS 888 S &S

Frequency Hz



Sound Pressure Level, dB

MP-1

5-Sept-07 12:41t012:55

70.0 1
Observations 1241 to 1255:
\Wind Turbines prominent except with
o 59 59 wind in trees/rustling leaves
600 T= 4 1 Avg T1to T5 Power = 638 kW —
55 Avg T3 Wind Speed = 17.7 mph
M 52 =2 52
49 49 49 ]
SO RN pul N e o 48
M = 45 46 — [ = 46 46
3 [] M ry 44
_4240
[] 29 29 39 929
kel mE i et el el me mE . —1 o0 o0
nZXasynngn®
g 34
o T iRl R iRl 2828
22017 NP AR RKRArAEfkrr Ak RArERlr R AR R RE
wor B — minl el il nl mim minipininininininl sl =
0.0 T T E e o e LI e m |
S 8929338888838 458883888838888¢8%x%zx%E
5 S S 4SSk Sb e sg Y8R 888888 °=4d 53

Frequency Hz



Sound Pressure Level, dB

Sound Pressure Level, dB

MP-2
5-Sept-07 02:471t0 03:02

80 -
Obser vations 0247 to 0302:
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Observations 1057 to 1112:
Surface wind noise, Wind Turbines
Avg T10 to T15 Power = 909 kW

Avg T12 Wind Speed = 17.7 mph
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Observations 0148 to 0208:
Wind Turbines primary except with
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\Wind Turbines, light surfacewind, few
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Observations 1525 to 1540
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Obser vations 2149 to 2203:
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Observations 1353 to 13:59:
\Wind Turbines with intermittent wind
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Observations 031 to 051:
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Obser vations 453 to 508:
\Wind turbinesprimary, light to calm
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5-Sept-07 9:43t09:58

Observations 943 to 958:
\Wind Turbines, intermittent wind in
trees/rustling leaves, crickets
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Obser vations1446 to 1509:
53 Pause/resumetrying to measure WTs
> 53 53 only (wind at ebb) difficult to isolate
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55 Observations 1848 to 1903:
M \Wind Turbines, rustling leaves, crickets
rotorsshifting, car, residential activity
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57 Observations 2318 to 2338:
\Wind Turbines, light surface wind,
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Obser vations 808 to 823:
\Wind Turbineswith intermittent wind
in trees, birds
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